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Abstract of JP2000252074 
PROBLEM TO BE SOLVED: To provide an 
organic EL element having performance equal to 
or superior to the conventional element using an 
organic material, long life, weather resistance, 
stability, high efficiency, and low price. 
SOLUTION: The organic EL element has a 
substrate 1 ; a hole injection electrode 2 and a 
cathode 3 formed on the substrate 1 ; and a 
luminescent layer arranged between these 
electrodes and containing at least an organic 
material; an inorganic electron injection transport 
layer 6 between the luminescent layer and the 
cathode 3; an inorganic insulating hole injection 
transport layer 4 between the luminescent layer 
and the hole injection layer; and the inorganic 
insulating electron injection transport layer 6 
contains rubidium oxide as a main component 
and one or more oxides selected from several 
oxides, the inorganic insulating hole injection 
transport layer 4 contains an oxide and/or oxides 
of silicon and/or germanium as a main 
component, and when an average composition of 
the main component is represented by (Si1- 
xGeX)Oy, 0<=x<=1 , 1 .7<=y<=1 .99, and the 
luminescent layer has a layer containing a dopant 
in a layer formed with a host material. 
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aAS^ti^msi. 4>&< <h^>;In<=><7)m^sPB , !^;:a3:^•t 
^n;^c#«tlM£^WT3%ftlI£:£#u 

Ifrl2% t jus Aifi t op B i t tt««H6Wt*- 

;UftA«)i£Ji£ : frU 

fb'J^A. WUtfrWVI*. g?fb#U^A> 10 

* 1z\Z? )l> V - ^ A (DmitW) & £ L- . 
(S i ,.,Ge.) O, tmLfzt^ 

1 . 7 ^ y ^ 1 . 9 9 

T*i6 0, 

0 fl^fiSc $ tlfz mcO'PU < £ -g&(~ f4 > h 

-r^n ^w-rswtsgE L$f„ 

51^5~ 1 0 OnmTfe^fB^JS 1 <£>*rt$ E L J!?^ „ 

[«*j«3] ffiaB&*iifc«tt*-;uttAtti£jitt. $ 

[fflt#JS4] WfBl^mffitt. Al, Ag, In, T 
i, Cu, Au, Mo, W, Pt, PdJiitfNi^?. 

tlX^Zffi&m 1 ~ 3 OV»rtl*©#«E L^f. 
[»*JR5] iEiiftfttt^-^aAIHCu. F 
e. Ni. Ru, S n*5«fct5Au»^-rn^ HEt±* 

1 0at%W > T-^#-r^t»*JSl-4CO^-rtl^COWtttE 
L ^f, 

[f»*J!6] WIB«1«*fe»ttm^aA«l2ISli, &m 40 

: 8 0~9 9 mol%. 
'£^1 : 1 ~2 0 mol% 

sm-tzm&m 2-5 <»i>fn^©tiEL$f„ 

14. 0. 1 ~2nmT&-5W^Jl 1 ~6 W^f n^O#« 
EL$f. 

WO. 1 ~5nmT-&3i*#^ 1 ~7©<^*l^<D*r«E 
LJ?ii\ 50 
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[fg^fWitafpn 

[0 0 0 1] 
[0 0 0 2] 

-«i:flEL$fli #7X»«_hic 

i Toai'«awti*»i«L. t^t\zmmr^>m 

fciiti'A i q3 m^tf.2>&m5tytm&&mv. 
ic Mg a gtezvftmm&in'i^^nm&Mf&LrcM 

[0 0 0 3] ^tlSTflC«S$nT^S*^-«|jitLT 

», ;uttAtB«&^«-?aA««©iwtc 1 

-So 

[0 0 0 4] 2liao«tLTH *-JPttAtIt 
«t££fcf4. 5fc-;PttA«ffi£^aA«ffi©ra(cf2^ 

[0 0 0 5] H3*5J:tfH4l;:. E L *^0>ft««J 

aAts 1 2 tm^&xmm 1 sop^i-wtsHb^itres. 

*jfc-;H*2IJB 1 4 tfSftli 1 5 5WB(fcS*vO»*. - 
4. l3 4Ti4. »«1 1 ±Cj9!J-J-«=,nfc^-;PaA*« 

i 2 tm^&.xmm 1 3©Mtw«Mb^«n?»**-;p 

*8lj£Ji 1 4 tfgftJI 1 5 tm^^iM^ 1 6 WMfcZtlT 
[0 0 0 6] :nbtiEL|fl;*^Ttt, &iIL 

Ttt, sfflwc*-juaA«*t, m j f£A*$i:£W 

-?Z>fz£>(DftMm : $:&Wt-rz>, L*»Utt*«6. Ctlb 

fnttfcfclHlB****. tfaAfflrotfftAil 

fflitTMgAg, A 1 L i 

it. tiELifro^iLto, fiiMttrana^n 

LED (SSft^-Y^-F) > LD kV— \f—y-ft- 
[0 0 0 7] Sfc, #*««tttfc«EWatf&t)0*<* 
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[0 0 0 8] i©±'5<clSIB**ft-r*fc»ic. 

So COct^&Mlt ^2 6 3 6 3 4 1f. #Hfl 
?2 - 1 3 9 8 9 3 ifii#L Hi¥2 - 2 0 7 4 8 8^ 
«rW¥6 - 1 1 9 9 7 3^«tM«HTl>5 

[0 0 0 9] #fSi«#is>tt, uro^ifcjftfc:**, #H 
¥ 1 0 - 3 0 3 3 5 0^. 1 0-3 5 0 7 6 2^ 

[0 0 10] Lt^U ±E*S«8*ftlta«FaAlRi£JI. 
»S«Wfe»tt*-;uaA(ftjilJiS:ffl^Tt>. dtlb&ttltJ 

[0011] 

*-;i/ttA(nsiJB^». *^aA«iiiiJi*#-rs Septra 

EL JIFFS 

[0 0 12] 

■t^-jPttAti <t m \z fa*«KS»tt*— Anas 

LTgHfcX hP>f^i», atffcv A, mttDV 

-><7A. gHfc'J^A. ■tfbJpe^^A, Wtitti'JV 
A. SHfc^HJOA. *5«tt«{k-t>"5A^i=.aK5n 

a*-^aA»ii!)Ite. x'Jn>*5j;yc/$fc«y;uv 

(S i , ,Ge,) O, L&Lfztg 

0 ^ x ^ 1 

1 . 7 ^ y ^ 1 . 9 9 

flftaa«jt«tt. HfrtB*itti*6<ttt«^aAiaMB 
*j:tf/sfcHjis«ieiwt*-^aAifcajii:*r*«ii 
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tin tc «t o i<fijc s n^c i <D'pu < t —as « h -/1 > 

(2) HfjfB^TtSWl^JPii. ht)W(Cj:0fl5B)c$ 
5-10 OnmT&Siifa (1) E L SlF, 

o) mjie.«ti*fe»tt^-;paA«iMS(a. ^^tc^ 

^A^^Wf-5±f2 (1) (2) ©tiELi 

10 f. 

(4) Wf2^«S«, A 1 . Ag, In, Ti, C 
u. Au, Mo, W, Pt, P di5<ktfN i frZMIRZ 

s±ib (i) ~ (3) oo^-rn^co#t«EL^F„ 

(5) WIBJi«HeWt*-;UffiAlittCu, Fe, N 
i, Ru, S ni5<fctfAuCD(^t* 1 8iJ^±£ 1 Oat 
S6fitT*#-r*±e (i) ~ (4) ©i»Tti*»ro#«E 

L*F. 

(6) W3fi««*6li:ttlt^aA^i£)Ite. 
20 LT. 

ififcft- : 8 0-9 9 no 196, 
^^^J : 1 ~2 0 mol% 

^#-r&±se (2) - (5) o(r>m*»«>#«EL* 

(7) miBe4s«6iigi^i4«FaAiiiit^©iKJ¥ti. o. 

1 ~2nmT$.-S±IB (1) ~ (6) <7H»Tfta><0#«E 
L*F. 

(8) iwisjsittMeftttxh-^aAiiisiJiwDtff^o. 

1 ~5nmT$>-5±fB (1) ~ (7) 0H>ffta>©*HE 
30 LJgF., 

[0 0 13] 

mwommcDBm] *w»c5#«ELjimi. mm 
t.. dcoss±tc^pgs nt*-;i,aAfatB5ii 

-;paA««t<omcj4«**ft»tt*-^ttA*iissii* 
8HfcXbn>^A, SHtT^^A. mittDVi^y 

40 A, »ft'Jfi?A. SHt;Hf ->*^A. BHtft'J^A, 

;uaA$HM^«, ->Un>*5j:OC/$f c (iir / ii / T-^A 
<nmitW)$:3it$.fttV. 3Lti.ft<D^®.f&.*, (S i 
,.,Ge,) O v t^Lfct^ 

0 ^ x ^ 1 

1 . 7Sy^l. 9 9 

-CfcO. (WIEfEJtlltt. WIEJ!S«W6»tt*^aA*ft3l« 
*s«t«/Sfctt*««»IM4*-^aA«lliS«i:«-r*ffi 
50 fC, *Xh«mtJ:0»ric*ft/ti*lrL. dco#if?k: 
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«fc QMtiit<nT^z>m<o'>u< tfc— asKHH— h 

[0 0 14] d<75J;5IC, W««ftB<a.«ttMi6»tt*^ 
tt A »36 ■* J: tX/ 3E tt *K«!M&fM$ * - AliiHli 

#-rsci<h!zi:0. 563t<0"tJ^t^«> H-^>hSrfl-T 

£ Jf roSRIPSr tcis »* z> «aw ^ * - v * '>& < -r & - 1 

[0 0 15] £jt, «3tJi*2Ji**:tt3Ji«|jitL. 

aH-/oh*t#tsitt. nswieftttm^aAWsi 

Bfi"JSfctt»ittlie*tt*-;PttA*fci3UHWro^rti^ro 

fiiifcBBK-rs^, *x b^m^mr^m^m^ti^^ 

«is«i*eiiti4*-;i/aA^MSfflijo^-rti^-^©fflijtc 20 
■r*tJ:^. a*, *x hfm^w-rsii 

*x b<fam.<n&&^m-t2>, 
[0016] mmttm^tsL2>mmmm&n?& 
xffimm. mmmm^-jitiA^mm^mn. zn^> 

0 fc*^^ft<, U-i^^-^Xtf-y hOMfc'M 
m^i«W^ffl^T^5©T, Bleats; 
[0 0 17] f83tHtt. §iI«ii:aT5»»l:iP« 

sn. tt)5S}t««icH4-rs laa. *fctt2 40 

[0 0 18] 58#JBtt. (IE?L) *3<fctfS^<Z>a 

T-^^o 50 
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[0 0 19] fg7£JlO*X htlKtCiO^BK^tl^SW 

5 0nm*iJg. 1 0 ~ 2 OnmT&S. Ctl?)08l:i* 

-lOOnmfiS, ftl:2 0-8 0niiTft5. fEJtlB^tt: 
<Djgj?<fcLTtt, IffSKtt 1 0-2 0 OnmgltTifc 

[0 0 2 0] F-^>ht^T5Ill f£ft%«<&3S 

muffle. iiffliiis6»tt*-;uaA<ftM«ffl'jw^Tn^ic 

IX 0 fc* L (Ofc* icM&ttB t & * «fc -5 - 5g3t«4>TP 

[0 0 2 1 ] f«ELif(DOTl:lt fS3fc«UE£# 
m^tttJWtbXtt. #J*Ji\ ttMSBG 3 - 2 6 4 6 9 

uf>, ;p:/u>, x^u;u^fe5g*cD^^f,s*? 
£n&'>&< tt> lm&mtf ztiz. hjx (8 

>> ^'JU->. np^>, 1 2 - 7 ? D ^ U / >0NH*: 
^W^tf?>n&. $>=,(Cti. tl¥8 - 1 2 6 0 0^ii 
*8 (#^3f 6 - 1 1 0 5 6 9^) lClB»WXx-^T> 
h 7-fe WMT 8 - 1 2 9 6 9 

6 - 1 1 4 4 5 6^) (Cia«OT^K57U-JUX7 : ->K 

[0 0 2 2] -ttia#-C3e>KA«nIte/«t*Xh*Ri<a* 
£fc>lTTffifliT* I, <. H-/n°> hiLTCD 

ffiffl^S L Z(D£ -5 fc*£©B3fcJIK:i3 ttSffc^ 
#!<75^^rSte0. 0 1~10wtX, ieiciio. 1~5 

wtx fS5:t«*n>. ^x hmntm^tyitx 

[0 0 2 3] ^Xh^^iLTli, +yjy5h»#*i 

STJKZ'JAiSfttLTlt &MBS6 3 - 2 6 4 6 9 
2 #B8¥ 3-255190^, 5 - 7 0 7 3 

3^, !f#Bfl¥ 5-258859^, #M¥6 - 2 15 8 

[0024] ^teWKte, s-f. hux (8-*;uy 
7h) t;1/5-^a. b*x (8- + /u/^h) 
x?A. b'X CO'/ { f ) - 8-^/U/7h) ffi 

h*x (2 -*?-)\,- 8 u y ^ h) r^s-'i' 



MJX (5-^f;P-8- + ;U/7M 

A, 8-*yiJ/7hUf"5A, MJX(5-^7un- 

8-^y»jyvh) #u^a, ex (5-^/dd-8- 

^yijy^H iVlzsVA, 5, 7-v^D^-8- + 
/U/7h7JHr^A, hUX (5, 7-y7'Dt- 
8 - t HP + y*y U 7 5 h) T;i/^X^A, #ij [ffi 
ft) (II) -bfX (8-tKDty-5-+;>J-;H * 

[0 0 2 5] S-fc, 8- + ;uy-Mfdif(?)^ 

£<Act5&t>0<2;UTW\ ex (2- *■?=■;[/- 
8- + ; 'J/7h) (7x77b) 7JI/^X^A(III) 

, ex (2-^-8-*yj;5h) (*)ih- 
w/vY) t^x^auii) , ex (2-^^;i/- 
8-^;u;7h) ^w^M tji^x^a 

(III) , tX (2-/W-8- + yiJ/7h) (A°^ 

-^uv^h) t;i^x^a(iii) , ex (2-^^;p 
-8-*yjy7b) («h-7x-^7x;7 h) 
r;u^-r>A(iin . t*x (2-^fjp-8- + /'jy 
^ M (^^-7x^7x;7h) t;^x^a(ii 
i) . ex (2-^f^-8-*yuy7h) 

7x-^7xy7h) TJR-OAdll) > tfX (2- 
^f^-8- + y'J77h) (2, 3-y/«7x; 

7h) t;u^-^a(iii) , ex (2-^^-8-* 

;'j;7h) (2, 6~y^W7x;7h) 

^a(iii) , ex (2-^f;i/-8- + y'jy7h) 

(3, 4-y7«7x/7M T;^X^A(III) , 
tfX (2 - 8 u y 5 M (3, 5-^y 

f^7x;7h) tji^s x^a(iii) , ex (2-y^- 

;i/-8- + yj/7h) (3, 5 -^-teTi-y^JUy 
x/7h) T;ua-^A(iii) . ex (2-y^;i/-8 

-*yj/7h) (2, 6-y7x^7x/7 H 7 

;i/^-^A(ni) , tfx (2-^f;i,-8-^y'jy7 

h) (2, 4, 6-hU7x-^7x/7h) 7J^- 
^A(III) . ex (2 8 - + y u y 5 h) 

(2, 3, 6-h^^7x/7h) 7;^-9A(I 

id , tfx (2-^f;i/-8-+yjy7h) (2, 

3, 5, 6-rb7^^;i/7xy7h) 7J^^i^(I 

id , tfx (2-^?;p-8-*yjy7h) 

ybyh) T;i/^-^A(III) , tfX (2-^^-8 

- + /u/7h) (2-t7b7b) t;^^-^a(ii 

I) , tfX (2, 4-y^^-8- + /U;7h) 

(t;^-7x^7x/7h) t;u^-^a(iid , 

ex (2, 4-y^f;i/-8- + 7U7 7h) 
7x-Jl/7x7 5 H T;i/5-^A(llI) . h'X (2, 
4 -y/fJl/- 8~ + 7'J/7h) (^^-7x-JI/7 
x/7h) T;Pa-^A(III) , ex (2, 4~y^f 
^-8-^7U7 7h) (3, 5-y^^7x;7 

h) T)l^~ ^A(in) , ex (2, 4->^y^;i/-8 

-^yjy^h) (3, 5 -x-tert-^Jl/^xy 9 



5 ) 2000-252074 

8 

V) t;I/^x^a(iii) , ex (2 -y^;i/- 4 -x^- 

^A(III) , ex (2-*?-)V-4-* h*i>-8-* 

7U77h) (/t7-7xui/7x;7 b) r^x^ 

A(1II) , ex (2-^fJ|/-5-y77-8-*y'J 
y^h) (*)lb-9l'*/yb) TJl^-VMUl) , 
ex (2-^^-6-h'J7Mn/fJl/-8- + 7 

U77h) (2-t7h7h) y;i/^-^A(iin »a* 

10 [0 0 2 6] C(DBA», ex (2~^fJl/-8- + 7U 

y^h) t;p^-^a(iio -/i-wv-tx (2- 

8 - + y U y 7 H TJl^n^AOII) , ex 
(2, 4-yy^-8~ + 7U/7h) 7iRz^A 
(III) -/i-^^V-ex (2, 4-y7«-8- + 
7'J77h) -^A(III) , ex (4-X^JU- 

2-yfJk-8-^7U77h) 7;l^x£A(III) - 

M-^-^v-ex (4 -x^;u- 2 -y^-^- 8 - + y 

U77h) 7;i/^X^A(lll) , ex (2 4 
-^h*y*7U/7h) T^^x^A(III) -/z-* 
20 *7-tX (2-^fjK4-^h + y+;'J;7h) 
T;i/^X^A(III) > ex (5-y7/-2~/fJl/- 

8-*;uy7M T;i/^x^7A(iin -/£-**v- 
ex (5-x7y-2-^-8- + yu;7M t 
;i/^x^A(iii) , ex (2-^fJK5-l>U7;^ 

D^-8- + 7'J77h) TJl^X^A(lIl) -/i 

-**y-tx (2-yf^-5-hU7JWo^fjb 

-8- + /'J/7h) T;l/^xOA(III) moTt) 

[0 0 2 7 ] ^(D^^XhWilTH teHf§¥8 
30 - 1 2 6 0 0 *f 2i$B Wi¥ 6 - 1 1 0 5 6 9^) fCfd 
t^7iz;i/7>h7t>8ift^H¥8 - 1 2 9 6 

9 n&m u&mw- 6-114456^) ^aa«<o-r h 5 

[0 0 2 8] «3tt»»4«?*fcaJi*«E*a«:t>«)"C*^T 

7;^-»>A»*«fflnci*w*i/^, ens cost 

[0 0 2 9] *&, 5E3tli»4, ifrWCJSUT, t 

^■^43^Sfb^«CO^#»«, 0. 0 l-2 0wt«, 
S^twttO. 1-1 5wt^ fr-5ii*«Sf*L0i. 
[0 0 3 0] g^gtll **VT<Dft*y\i>tffcmrt 

50 COJ:'5ftS^«t*«'***c:tKJ:0, ig^Sg^ 



( 6 ) 

9 

Lilt «|l)f^^-5fc7 5>Slift > fiSJ^ii*:-^ 
fCliX^'J^T 5>«al#, 7f«K*S£-»£f^7 5 > 10 
[0 0 3 2] IfaAKIMOft&itltB. */'J 

M T;U = -^^ (A 1 q3 ) Sffll^Ci^Sl 

T U - ; 1/ X r- > 3£ * # * m t »-5 <73 *? * L V J „ 
[0 0 3 3] *-;PaA(*3lftO^«JtLTtt. 

{t&foT&Z h ij7x;Ay'7 5 $"?>(C«X 20 

[0034] c(D^^<z)^^ittt. *n^no*tU7 

^CDSSJt^', 1 /9 9-9 9/1. *^l:*ftL< 
ttl 0/90~90/l 0. <t#fC 20/80~80/2 
OS^t/i^ivCtS. 

[0 0 3 5] g^SWJP$«, a^H-WfcfflS 

•T-&JP*E*±T\ #«m-&#)B^®*i»i:-r2)^i:^ 30 

Li/Jo ^ftWCtt 1 ~ 8 5nnitt5 ^ t L 
<, £<=,tc«5~6 Onm, ft\z ti 5 ~ 5 0 nmfT -5 d t 

[0 0 3 6] Sfc, «^P©^Be*tei:LT«. 

t*otfei:K ^ftJite:, -HRWKtt. #tiR£ft4feK 40 
[0 0 3 7] ifc. *-;uax*iii3Ht<b&*tt, MX 

«. t#MBS 63-295695 ^ii$g, <$M¥ 2-19 

1 6 9 4^ / ^m. #M¥3 - 7 9 2 ^$8, #M¥5- 

2 3 4 6 8 1 ^$8. W¥5 - 2 3 9 4 5 5 ^$8, 
^($^5 - 2 9 9 1 7 4^yii$8, #H¥7 - 1 2 6 2 2 
5^4i«. 1ti¥7 - 1 2 6 2 2 6 #i¥8- 

1 0 0 1 7 2 ii$8. EP0650955A1 ^(ClBtt 50 
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WT, Th77'J-M>y-»f^ft (h'J7'J-Jk>* 
75>&OLh l J7izJly75/:TPD) . 

mj7'/-j^«#, •fsy , ;-;^t^ 7 = y«$ 

ft5t*t)-/7 > /-^i«* 1 *Uf*7i/«T* 

swLTtik 2a«±^wffl-rs<i:*(a. su@ic 

[0 0 3 8] «^aA«liSttlb^i LT(i, HJ X 
(8- + ;U/7h) 7JRZ-7A (Alq3) §«8 

/ 'J t*ty7'/-^8# 

J:-5&»d»4h'JX (8-*;iJ77h) 7AS-yA 
[0 0 3 9] «3fcJi©fl!J*fcK:W:, i^K&SMRtftJBBfcTS 

ifio. 2 tin EiTotznfmmmznz. is&mm* 

0. 2 /zm *gx.TUI>t. ^-teS^cL^D. 

[0040] nQmm<D&mzmzmfe2inu^tf, 1 

0-'PaKT©^«tL. jK*j*«te0. 0 1~lnm/ 
sec iKitiuiWtL-K J*£ + T*ttL 

[0 0 4 1] £nS&*©»(fcKJ*£fc»teSffl^*» 
[0 0 4 2] *S«*ft»tt*-;waxi(l2&li«, *-ii^ffi 

*^roaA*fFafc-r*«nn. ^s^KMiarrsw 
•icoBtt. %7tS(caA$ns^-;^mT4iiA • n 

[0 0 4 3] Tfcto-fc. Ii«ftfttttfttA»iiI4- 

A«i)g*^r-rft*«*)gfife-r-6iSj»*«/«c<. tt^w^^ 
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s. fix, mmmmviin=?&Am'£me>m?ftAtfim 
%i mwfa i-.-r s t & tc , m ? <n zs & z. t \z & 

[0 0 4 4] •SflMfe»tt* : FaA*ftill)itt, £fi£#<t:L 
TSEft'J^A (L l.O) . A (Rb 

,0) , mitt!') OA (K, O) . SHt^HJ^A (Na 

, O) . Kfk-tv^A (Cs,0) . iKfcX bO^^A 

(SrO) . iibvy^i'^i, (MgO) . fci^ft 
JDVisVk (CaO) «)lltttt21tt±mt 

T**5. £fc, CtlbW&^TtegHbX bn>?^A^ 

A, 2 •ilcgMt'J^A (Li.O) WNMTSf $ L- < , 
*^T^ftJl/t*->-^A (Rb.O) . #UT&ft# U ^ 
A (K,0) . £>£Zfmti-h>)02± (Na.O) 

tliUhP>f^Ai4«4 0 mol%«±, SfcteKHt'J 
f '5AiiMfy'5i.CM)!i { 4 0 mol%«±. ^fd 
5 0 mol%tt±^tSnTU5C:i5!iW*LK 
[0 0 4 5] *SHMft»«:«^aA«lfii£Jitt. ffSKfi 
S^J<tLT«Efcv'J3> (SiO,) . *J«fctf/£fc 

\*m<ty)i>-?=.v& (Geo,) mrs. cn^-ts 

[0 0 4 6] ±EO#Sl<t»t4, a*, ffc¥*ifc«»fifc 
(stoichiometric composition) T'S-flE"f"-5^, Cta^ 
££4HHSrU *Mfc^Slw#J*&J5£ (non-stoichioraetr 
y) tSoTWtiu. 

[0 0 4 7] Sfc, *5!BJ0Mtt|iif6jttt^aAli2l® 
«. »SL<H±fBa-«!fiKfig«-*^fie^fC*fLT. Sr 
O, MgO, CaO, Li,0, Rb.O, K,0, N a, 
O, Cs,©, SiO,, GeO.CMILT, 

: 80-99 mol%. <fc 9 L < (4 9 0~9 5 

mo I %, 

^jSfiJ : 1-20 mol%, iWSKtt 5~10 
mol%, 

[0 0 4 8] iittiiteitttm^aAWjiiBwMjpiLT 

(4, 4f*L<(4 0. l~2nm. «fc <9 L < (4 0 . 3~ 
0. 8nmT&<2>„ 

[0 0 4 9] *8«|ftl»ttJj?-;tffiA)itt. vijn>*3j; 
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[0 0 5 0] i^Cf^tS. »SL<14^+) ! 

7*- bff^«^(cJ;9f#^tt£;£j& / 7*«¥^*fl/5Jc£. 
(S L i - , G e » ) O s i^Lfci^ 

1 . 7^yS 1. 9 9 

[0 0 5 1 ] ^«J;-5(C. «5««S«tt*-;i,aAtti3l» 
0, *-JUttA««*^«3tJlfflO*r«ISI^*«J:<* 

Sfc, *-JUaA$&iM£gW£LTUS/i 

^-^aAP^^-r^^^tiwi^wff^wten, l*> 

S<. U-m-9X#y b©3S£t>'>&t>. 
tfc«Wi«fflfi/«c*r**»rtta:<. $«TA¥L^t^S 

[0 0 5 2] &jit«^wa£*-ryi4, ±temfiRteHt 

&-pTH*UiJ;< , 1. 7 WiTfeoT 1 . 9 
£f£L<tel. 8 5 J^±T*oT 1 . 98RTt*5. 

30 [o o 5 3] mmmm^-)iftxmmm^ mit^-i 

t><fc^„ ^n^©StB£ltS:gfxl4, O^x^lT* 
So »£b<(4xte0. 4£(T. ckOitfS L<14 

0. 3^T, IStCO. 2«TT*5:i*WtLl>. 
[0 0 5 4] x(4£?£L<t4 0. 6K±, «t 

WSKH0. 7«±. mzo. 81i(±-tr*oTt)4; 

[0 0 5 5] ±JB^m©^W*(4, 5-y*7*-H«*i[ 

[0 0 5 6] «S«*61btt^-;uaA«li»St4. «FSL< 
(4$^>(CCu, Fe, Ni, Ru. SntSi^AuCO^ 
T*a^l«£l±£:^T£o «f»Tt>, Cu. Ni, S 
n, mzN i Sttt^utW* CtlbWTt;* 
©^WS(4WSL<(4 1 0at%«T. i:0»SL<« 
0. 05~10at%. $"5lrt40. l~10al%, #IC 
0. 5~5at%T$.So ttM^Mii-Si*-^ 
aA*fJBjW£TLT<*. 2a^±Sr#fffl-rs*^, ^ 
50 Sh©*#a*«±aB«EHrtT»* ' t*W$U>. 
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[0057] mmmm&*~)iftAmmm\zte, mz, 

^mVotLX, X/Vy^fXCffll^Ne, Ar, K 
r, Xe^SiffiKtt&JHOat^KT, ctOjffSL 
<H0. 0 1-2wt%, ft\Z0. 05-1. 5wt%S* 

tih 0>7C*<0*#«***< h ^ >y ^«*39««*t 10 

[0 0 5 9] X/Vy^^X^tflil tfcJK&#<£f£^ 

#*»SL<, ftft»i:a, lPaEiT. ftfcO. 1-lPa 
[0 0 6 0] *-;paA«^#o5pj^ittLT^ 

[0 0 6 1] Iliitt^-J^AillH 3i#, * 

[0 0 6 2] *i«iei|ktt*-;PffiA»iSJi<OBl«i:bT 
tt, Wf-jWHttft^**. 0. 0 5-10nm, #£1-5 

[0 0 6 3] ±G^Kt«MI«tt*?aAM£JI. ftfflK 

»tt*-;uaA*3i»<z)»js^ffitUTtt, x/vy* 30 
(H3jtw«T*-5 *«, x ^ y * L 

[0 0 6 4] ftatttttt«?&AMi£H. ««yfe«ftt* 

X/^y^tfXCDJBErtte. 0. 1 — lPa<B*EBa*#*U 

^ffitt#X, WxJiAr, Ne, Xe, Kr$«T 

^SlgtLTIl ±S2X/Vy^#X(::Sn*_0, SI 
-9 9 fcg*jB£LTEfcttX/W**froTfc<k^. 40 
*-y*y htLTB±Etft«l«ffl^, l7C*fctt*7C 

[0 0 6 5] X/^ y j^ffit LTI4R FMSffl^fcM 
i&X/^y^ffi^, D C KlSttX/^ 7 ^fef^fflTt S 

j$f:RFXA7^WSLK xa°7^8i^ 

tLTH ff^L<(j:RFXA o 7^T0. 1-10W/ 
cm 2 (0«H3&WSL<, flUKl"— M4 0. 5-1 Onm/ 
min , 1#f;: 1 - 5nm/min OggfflrtW^L^o tfcttB#<7) 
aS*»aEtLT»4, (2 5t) -15 01C8*T* 

So 50 
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[0 0 6 6] Sfc, KJ6ttX/^y^SrfToTt)cfc<, tst 
Jftt4#X<hLTte, £*S:iIA-r5»£, N, , N 
H 3 , NO, NO, , N, 0****tfe*l, ^^*igA 
-?2>m&* CH, , C 2 H 2 , CO^S#**tf*>*l£. C 

[0 0 6 7 ] *?PJ!CDW$lE Llfi^te, 
;uaA»iiH, JKWKSlMtW^ffiAliaDiSKWS^t 

Rfi3xhstt«nui^TS5, £ btcte, 
[0068] fcaMe»tt*^&Ai&2*»<B-h c^jtut 

K»« : »f«ia«JiOi€r»C»4T«»ca:*) fete, R* 

i^fT^ 0 Mat*. TiBcD^i«#fe»ttm^aA*iiii 

ViftSOjST, Al, Ag, In, Ti, Cu, Au, 
Mo, W, Pt, Pd^oJ;tfN i, f^i:A 1 , Ag^b 

[0 0 6 9] ^n^»««»tto»$tt, if^Jiiife 

££T*U2&<, 5 0nmJ^±, #£L<tel 0 Onm^i: 

9*NJPt*5 0-5 0 OnmSatitntfi^. & 
0- 3 0 0nmgj£rt*«FS;L^. 

[0 0 7 0] *5£^C0W«EL*-?te, Tia««lft»tt 

m^ttAiftajitoa*^*?*^*^^, iis^ir 

± IB & JRtc* £ ffll^CtW^b^ u t 

T8B0>t>G>*JSHT't>«fc^. K, Li, Na, 

Mg, La, Ce, Ca, Sr, Ba, Sn, Zn, Z 

^-*l£>£^tf 2tfc5j\ 3fiE#<Z>^&^ «tfAg-M 
g (Ag:0. 1-50 at %) , Al - Li (Li : 

0. 01-14 at %), In-Mg (Mg: 50-80 
at%) , Al - Ca (C a : 0. 0 1 - 2 0at%) 

[0071] ±sa»«^»a^^iP^t4, ifaA^t^ 

ft7LZ>—l££J,±.<DmZ , 0. lnmEU:, » 

it. ^<D±mmiztemzmm\$te^&, mntmm\ti- 

[0072] ffitynMtvmzn, «^aAS»**w« 

1, *^»*»s^ttw«»«tcDjiA*i»±"r-5fc 
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tb. -«£t±©»S«!:Tfttf±<. W£L<(25 OnmJi!. 
h. £ f=.fCtt 1 0 OnmJAh. 1 0 0 — 50 OnmCD^ 

[0073] tttttst*. m^sioitzmmmnttmz 

[0 0 7 4] B**<fcttB&*«<h*#l*fc£#<DJPS<i: 
LIB, i!3?5 0-5 0 Onmgffii 

[0 0 7 5] *-;P&A«<£*m«, ^-il/ttAi'v* 

{±mm$k4. 5eV~5. 5eVOT#jK*W*L,^o UteW 
(Ctt. JSF-^SHfc-f >^OA (I TO) , 20 
IKffcOS^A (IZO) . S?{b-f>S??A (In.O 
, ) - l&ffcXX* (SnO, ) &£Zfmtm&t (ZnO) 

In, O, iCWTSSnO, CDg^Jtfi, 1~2 Owl 
%. £6tC(i5~ 1 2wt%^(ffi IZOT" 
Win, O, tCXTTS Z n 0<£>jg£Jfcl4, MHZ. 12- 
3 2wt%gST*-S„ 

[0076] *-;u&Amti», itmm&zMmTztz 

<*. mit'> 1 ) =i> (S iO, ) ££#L-T<^Tt>J;l^. 30 
*fty'j3> (SiO, ) I TOCMtS 

S iO, (73 molitTO. 5-1 0%Wff*LK S 

[0 0 7 7] >fc«l*r)tti-rffl<B««»4, «Jt«fi#*. 
31^4 0 0-7 0 Onm, 1# tC=&5!^3t(C^-r Sftigji^ 
*!5 0%H±, (ti:6 0%«±, $ £>!C(i7 0 %&,±T° 
Lt>. &-5<t. 

«<&9t<5. 40 

[0 0 7 8] nmcomZIZ, 5 0~5 0 0nm. #1:5 0 
-3 0 0nm<DteH*W*L.^o ^<73±Pl«#(c*ij 

[0 0 7 9] *^B^c0^rt«EL*f«, ^J^.tiEI 1 t^TK 

^aAlilii/f 4 AK§ 1 ©*X h«5«K,fcD»fi!t£*ifcJI 
5 a/K-ZO h*#-T-5B5 b/Sg2<75*X K^MtC 
i0^fi£^tlfcS5 c /MW(fc»t£mfa AtfiMJg 6 A 50 
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^-TJcotc, * « 1 A^*« 3 AM«*6»tt«Ef SAW 

ijiS6Ami <t>*x hmmz^ioMf&ztircMs 3 /f 
ax«i2i:Am«i$ntM (j£«ff) tut 

=fc 0 Sfi££n7cJi 5 aStttg2©*^ h^KlCtO^ 
t&Ztlfzm 5 c OHfnM&^feJ)T*oTt)J:K 
HI. 2tCfe^T, *-^ttAfi2 <tB*«3<&|Hn:: 

[0080] ;:neof»Ji*B/&(i. as-pcussbenstt 

[0 0 8 1] *^0#fll|Ji^««©B!{b&Hf<*fc*t, 

T, £*lh«£ig«L*ft-f ttihtfXtt. Ar, H 

**X07K^^Watt, 1 0 Oppm KT, iOffSKtl 
1 Oppm £tT. EfCttlppm HTTifeSuiAWSL 

ppm SffiT*S„ 
[0 0 8 2] itifc*©*m«J:U-Ctt. *?*K»4¥«tt 

en***. #K#7X/Wi;L^o Z\<D£oU 

L^#. CCD ffi. 7-^6K^7X, »T;i-*'J^5 
X, *^MSfl7X, 7J15/HS^7X, ->'J7J 
^f^x^w^^x^cDfcaDfcffS Lt>„ v — y 

*f*l^>. JJihSiLTtt, ^5-XfS«ntCt>. 

[0 0 8 3] »±«»4, X^— tt- £ffl^T£5££38«E 
L. 3fS©S5$t«fifL'Tt)«fcU. X^— y- ©«»i 
Hit *»tf-X, ->U7Jt:-X\ «7Xt:-X, # 

7xx 7 -f /x— en, *#tc# 5 x e- x^tsw 

£L^„ X^— 9— «. SfSWltt^Ttett^-CS. 
J 5-W^«^«F(CfS^$tlSfc©T(i^<. X^- 

■y- 1 LT<Dmmiz3zm?>ts;^ : b<nT&mxm* <nm% 

1 -2 0 Mm . i 0<ff * L< It 1-10/d, ftlZ 2 - 
8 um ^CDJ;5^;ifigCD , b©«, figl 0 

0wB«Tiat*S5ui«sj(fSL<, ^«TRgtt#tc 

So 

[0 0 8 4] aih«tCB3«*^J«Lit«-&(Ctt. 
X^-D-H«fflLTt>, ffifflUtt<TfeJ:^. f^ffl-T 

1#(C2~8/im C«IWl£LH. 



[0 0 8 5] XI— 9— tt. ^4&**±ffl«S#«iJf fCjgA 

tplC&l+SX^— 9— (OttfiB, £?$L<ttO. 0 1 
~3 0wt%. £!Qfc?£L<ttO. 1 ~ 5wt%T<fc£„ 
[0 0 8 6] »#fiiJtUTtt, 

[oo8 7] *ftw\z&^T, mmELmmwzBiz-? 

t\ *£ Hi fiffifc Si, G a A s , ZnSe, Z 

nS. GaP. I n P/«ct*3&iftff £>ti, £fc "5 

tt, Mo, Al, Pt, I r, Au. P d/«tt*S:fflViS 
[0 0 8 8] ££>|C, ^MglJHJlH 1 *, spffi±t;#»cM^ 

[0 0 8 9] ««fcfe7^;p^-gt-^M)ttt«j«*^tr 
[0 0 9 0] &74 )l?-mz\Z. Slr^^KS 

[0 0 9 1 ] Sfc. EL^T«^m7t*»IB^7t©iR 

-£ffll^ntt. ^©BJttt • **©3>h7^hfc|fil 

[0 0 9 2] Sfe. »*#*JiK<D,k5&ft^**t£ffl 
^ T 73 v - y -< )V $ - <D ft in 0 t Z L T t> & ^ „ 
[0 0 9 3] mX.^&y-Ol'f-mte. EL^ftOftZ 

tt. /toy-. S3t«». 5tK<R«W<0HO3&»<=,flgfiK 
[0 0 9 4] S#Wi::ttS*«^JK*a«S 

[0 0 9 5] /\*-r>^-tt, S*WtCS^^^7tL^U 

«t 5 &*m£a^tf & < . y * h u v 7 ^ - • wm 
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^T-$&*ffl&/\° ? - =. > y -s * o & h <num £ L 
zti&ms. K-^&xnm (no, izo® <oj& 

KB#tc ^ ;* - v £ § It ft V» <fc 3 «C»»d»» 
[0 0 9 6] ftftJRtmtt. ^7t«* ; l<^7t©iK^£0ft 

3te»JR*mtt. S3ttt»»oa[Jfc**3ttL/«K 

[0 0 9 7] *fgB^(D#eSIEL#^tt, PHASES) 

lEftt-r-sctfe-efr-s. Epfintett. a^, 2~3o 
v g^isns. 

[0 0 9 8] 

<*i&0>J 1 >^7XMi: LT3-^>^tt«iSSfi* 7 

0 5 9««*fttijyw£ffl^Tx?7-/ifei*Lfc. 

20 ^U>>/ffitC«fcO. I TO/K-^aAltffiJi^fiJcL 
[0 0 9 9] I TOjWfcgtSnfcSJg*. + ffift»J. T 

T, 1 x l O 'PaRTSTMJELfc. 

[0 10 0] *^-e, 9 — MCS i O, Srfflli. & 

Wt^OX/'WiS'tfXttA r (djtsfLO: S5%IALT 
30 ffl^rc, ««fiJX2 5"C. BKMU'-h lmn/min , idfH 
JEE7J0. 5Pa. &A*7j5W/cni ! tLft. SKLft* 
-;PaA®c75MfiKtt, SiO, ., T-feo/to 
[0 10 1] S^IC. S^^«»fi 
tCigU h'JX (8- + /IJ/7M 7il;r^A (A 

1 q3 ) 4. ^j^SO. 2nm/seci:LT, 40nm<7)JP 

zizmmv, Kxbtomz&QMtfLztiitm m%m) 

[0 10 2] ^>5(C, MJX (8 - 

+ / U y 7 h) T;U3 ->i7A (A 1 q3 ) t, ^^U> 
40 ^:#:»^#3i)^0. 2 nm/seci: LT, Alq3 \Z 

*tLT;P7*U>$5#8l%h*-yL, 4 OnmCDJP^fC^ 

[0 10 3] ^^(C, MJ££ffiofc$£. h'JX (8- 
+ /U77H T;U5-9^ (A 1 q3 ) 4. ^SSSS 
0. 2nm/sec<hLT, 4 Onm©]?^ tC^*L, *Xhft 

[0 10 4] ^<5IC, M)EE*ffi-3fcS*, x/^y^mm 
\Z&L, ffi®£LTmitXba>^01± (SrO) . * 
{kU^-i/A (Li.O) , »fty'j3> (SiO, ) 
50 £. £fifc*HC#L-e-*H?ft. 
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S r O : 8 0 mol% 
L i , O : 10 mol % 
S i O, : 1 0 mol% 

fiKMU-- Mnm/min , WjfPEE^j 0 . 5Pa, fiAf*5 
W/cnr ^Lfco C<7)£g\ ffla&KX/ly ^#X£ A 
r : 1 0 0 %t It 1 0 OSCCM«»L&**^Si«ieiitt 
m^aA$HiMe^0. 4nm^IfC*iL> »»TAr 
/0 2 : 1 / 1 £LT 1 0 OSCCMttJ&L&^^JIlHllftat 

[0 10 5] Z^lZ. «/££{£ofc££, A 1 $ 2 Onm 

[0 10 6] »*t*f5Xi*JtbTW«EL#^t» 

hUX (8-^yU77h) TJ^Z^A (Al q 
3 ) t, JU:/U>i£, ^*<DJK»3i£t0. 2nm/sec<h 
LT, A 1 q3 \ZttLT)l-fU>$:5fom% K — ^L, 

[0107] »?>nfcft*>^^uT, Jbn^iSKit 

IT, 1 0 0mA/cm ? CO— 5tm«ET\ *tfr*Ht£iS^ 

[0108] <*jsw 2 >mmm 1 k&^t, 
tts^-aA^i^^coi^^, 3c^J£, -e-n-en. s r 
OA^Mgo, CaO, ^/cficnbOg^ftfti:, 

Li,0*^KiO, Rb 2 CK K 2 O, N a 2 O, Cs 
2 CK £fz.\ZCtlt> (DU^mtm \Z , SiftA^GeO 

Al^bAg, In, Ti, Cu, Au, Mo, 
W, Pt, Pd, Ni, Sfctt^n^>(D^tLTfc|p| 

[0 10 9] <*Jfc« 3 1 KiJ^T, ftfltlfefk 

£SiO z <fcU XAy^WXOO, «i«^TAr 
Jd*fr^ig'&tb«: 5 %<hU *(Dft|**SiO,., <hb 

[0 110] ifc, h^m^c^S i O z 

X/V^^XOO: Sl^t^TA r K*rr£iB'&Jt£: 
3 0%chU f(D»^S i O i 9S chLfcfetfX 9 — ? 

IE AT A r l:#t Sfl^lt* 3 0 X t L. *<&ilfi/S£:G 
eO,. M ^Lfct)C0, ^ — y v KDjafiKSrS i 0 . 5 G e 
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a . s 0 2 £U X/Vy^flX0O 2 iiSt^TArl: 
afTSil'&Jt* 1 0 %£U ^(£>ffiJ#£S io. s G e«. s 

[0111] <^S£« 4 >^ffifi*J 1 K45^T, ftMttfft 

0 2 t:Ni : 3dL\%mi2UVrz^><D^m^. InmcDmmiZ 
fomLfc Z.<Dti*CDX/^v?fiX\ZAr : 5 Osccm, 
O? : 5sccmT> S1SS^2 5 C C, h 1 nm/mi n 

10 , ftffrEE* : 0. 5Pa, t^Affi^ : 5 W/cm 2 £ L 

S iO,.,CNi^2. 5at%^#*r^t)(OTfcofco 
*<OS*^4SMS« 1 tl^«fCLT#*EL*^*Sfc. 

[0 112] Sfc, iifBK^T, JUft 
A«i3IB^jflfiKSr, S i O, . 9 \Z N i £ 2 . 5at%^W 
T 5 fc<7) G e O, . , tCN i & 2 . 5ai%1^-f£> 

fctfX S io..>Ge fl . i O,. 9l i:Ni$2. 5at%^#f 

[0 113] N i CDftfrOCl^aoS n, Cu£ 

^r#s*Tfcasra*a)****»c»tifc- n i gd 

RftDIIFe, Rik Au**#S*T*>n«<oaS**t 
[0 114] 

30 tt***<, L*>fc£ffift«f«EL*^**g 

[^ffi^ffiW^BJl] 

[Hi] *««©*iE L t^f IKKH 
[0 2] *«WC0#«EL*^Offi<Z)«flc«*^-r«K 
[0 3] a*<©#«EL*^*j««**-r*IS»fSH 
[04] t£3lEa)#«ELX?^tta)«J$M«$i~IKKK 

40 ffi0T'*§, 
1 

2 ^-;uaAm«i 

3 mmm 

5 a mi co*X h^MIc^ 0 »fiESn&« 

5b \z-^>b&m-?z>m 

5 c $20*x HWi:±o»*Sftfci 

6 *««ft»tt«^aA«i2iii 
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